Introduction
The trend in health services is moving toward the integration of primary care and behavioral health, which comprises mental illness, developmental disabilities, dementias, and substance use. By coordinating assessment and treatment services in one setting, often called the "medical home", the patient's symptoms are evaluated from the primary care and the behavioral health viewpoints, with the goal of providing comprehensive care (Glasgow et al., 2011) .
Integrated care extends access to behavioral health care across all populations, reduces stigma, and offers hope of early diagnosis and treatment.
Just as primary care and behavioral health care practitioners are reorienting their theory and practice to deliver integrated patient care, librarians may want to examine their own orientation to understanding the integration of information across disciplines (Brown, 2011; Glasgow et al., 2011) . Future health practitioners are learning concepts and knowledge structures of their chosen disciplines in today's academic settings. Integrated health care brings together medicine and the behavioral disciplines, including psychology, psychiatry, rehabilitation and mental health counseling, and social work counseling (Peek & Council, 2013) . Each of these disciplines has its own preferred databases, vocabulary, and models; all of them contribute to the mental health and substance use fields. Just as educators are learning to think and work in interdisciplinary realms, so too must librarians working in the clinical sciences keep pace with knowledge integration in order to support faculty and students. This paper examines information literacy models and the usefulness of critical information literacy in bringing diverse fields of knowledge into focus in order to address, understand, and solve broad societal problems.
Transdisciplinarity is the process of borrowing models and theories from outside the discipline and using them collaboratively in order to create something that transcends the originating disciplines. Transdisciplinary collaboration is increasingly common as fields of knowledge expand and intersect as they do in behavioral health. Behavioral health includes the disorders addressed in the Diagnostic and Statistical Manual of Mental Disorders, 5 th edition (DSM-V). Behavior health as a field has been constructed to parallel somatic health. Whereas somatic health addresses physical disorders such as diabetes, cancer, and hypertension within disciplines including medicine, nursing, and public health, behavioral health addresses mental illnesses, developmental disabilities, dementias, and substance use disorders by bringing together disciplines including psychology, psychiatry, counseling, and psychiatric nursing.
Effective library research in the behavioral health fields requires a model that crosses disciplines to bring disparate viewpoints and research methodologies into focus on a shared problem. Consider the DSM-V entry for psychopathy, located within the entry for "antisocial personality disorder" (American Psychiatric Association, 1994 resolution. An effective model for the integration of those same contributions from a variety of disciplines enables the librarian to organize the information so that it works toward a resolution.
To use an analogy, if disciplines use different languages, then the key player is the one who structures the information exchanges so that the research and results of either language group will be comprehensible to all interested parties, and will lead to the resolution of the mutual problem. The following sections discuss attributes of models that are helpful in transdisciplinary research.
The Information Literacy Model
Librarianship has always focused on bringing together users and information in an efficient and effective manner (Gregory, 2009 ). Many academic librarians teach process, as opposed to content (Mounce, 2010) . They work with students and learning objectives but without the normal academic structure of courses and grades. Academic librarians are concerned with how to measure the contribution and effectiveness of their role on two entities: the education of the university's students, and the attainment of the university's strategic goals.
One such measure is information literacy, the term used to describe a person's ability to find, evaluate, and use information competently.
To address the volume of information available to today's students, librarians have shifted the emphasis of their role from gatekeepers of information to teachers about information through an emphasis on information literacy. Doherty (2007) and Giles (2002) argue that librarians must teach students to look for bias and gaps in information, and to examine the context in which information is presented. The need is urgent among students new to academia, as they naively venture into the language and thought patterns of disciplines that are unknown to them. Simmons (2005) points out that undergraduate students must learn not only the factual material of their chosen discipline, but also the associated assumptions, epistemologies, and forms of writing, speaking, and researching that are endemic to their field. The refinement of literacy skills is an ongoing process in higher education: doctoral students need well-developed skills to perform comprehensive literature reviews and to produce quality research (Grant & Berg, 2003) , and faculty are expected to be scholars in their field, researching, publishing, and creating new knowledge.
A common assumption in evaluating information literacy classes is this: if the student can perform the tasks, then the instruction in the skill set has been effective. Unfortunately, performance is not a good measure of judgment, and the "economic, legal and social issues surrounding the use of information" can be a matter of judgment (Libraries, 2000) .
Criticism of the Information Literacy Model
Critics of this model of information literacy argue that its focus on behavioral outcomes is misplaced; the real emphasis should be on the information need as posed in the research question (Doherty, 2007; Doherty & Ketchner, 2005; Giles, 2002) . They contend that the ACRL's standards are structured to measure proficiency in a world of information in which educational resources had been selected and categorized by librarians. That world was changed forever by the internet and personal computers, which enabled people to create their own content individually and collectively. Information was made accessible without restriction to a worldwide audience and beyond the control of the library (Dold, 2013) . Furthermore, advances in technology created new devices with ever-greater data storage capacity at ever-lower cost.
Increasingly more people are using information, and that has led to the creation of more information ("Data, data everywhere," 2010). (Zakon, 2011) . These trends illustrate the accelerating rate of creation and access to information.
All this information has opened up new data sites, new questions, and new fields for research in mental health. As Hanson and Levin (2013) explain,
Health services research as a field has grown dramatically over the past half century. Unlike biomedical research, health services research addresses observational and quasi-experimental studies, comparative effectiveness studies, economic evaluations, financing and organizational decision making across a variety of settings using mixed methodologies. Knowledge and technology transfer is critical, as is the dissemination of applied research and knowledge translation (p. 159).
In addition to greater volumes of information, the variety of information is expanding.
The librarian who serves a transdisciplinary research population needs a perspective and skills that will complement the broad, new vision of integrated systems and disciplines.
The Critical Information Literacy Model
Critical information literacy (CIL) offers an integrated approach to the understanding of information, driven by the patron's query. CIL examines the context of information, the way information works in a discipline and how it differs between disciplines. In the critical information framework, literacy is constantly being defined by its cultural context. CIL recognizes that the professional language, customs and practices of a discipline help create a cultural identity and a shared understanding among those individuals who belong to that cultural community. Elmborg (2006) defines critical information literacy as "more than a set of acquired skills. It involves the comprehension of an entire system of thought and the ways that information flows in the system. Ultimately, it also involves the capacity to critically evaluate the system itself" (p. 196). Individuals, however, start with their own linguistic, cultural, ethnic, and social perspective (Bartesaghi & Hanson, 2011) . By critically examining the very meaning of information, users of information challenge dominant ideologies and move from traditionally accepted authoritative sources to an integrated understanding of the subjective, political, social and economic inflections of information (Dunaway, 2011; Seale, 2010) .
To return to the example in the health sciences, psychopathology may be examined qualitatively and quantitatively as behavioral, criminal, and medical attributes; it may also be considered as a societal problem on both the local and the global scale. Qualitative research is very different from quantitative research, and no one discipline can offer an academic approach to research that will satisfy the other disciplines. Consequently, a new way of working with knowledge must be employed that will address transdisciplinary research.
An Example from the Behavioral Health Field
Let us consider a hypothetical example that addresses psychopathy, a specific mental illness. A student poses the research question: What can be done to decrease the number of young people with psychopathic behavior in our society who may end up in the prison system?
The student is a master's degree candidate in the criminal justice department of a university. He works with a faculty member. The faculty member researches and writes about psychopathy in juvenile populations. He is not a licensed therapist or a clinician; rather, he is a professor and a researcher. In that context, the professor studies populations of children (persons under 18 years of age) who display callous-unemotional traits, social insensitivity, and other hallmarks of psychopathy. He runs assessment tests on them; all studies are appropriately monitored by the university to ensure that the rights of the subjects are respected. He is working with a medical doctor and neuroscientist whose expertise lies in brain imaging.
In this scenario, we have a student (S) in criminal justice, a researcher (R) in the field of psychopathology, and a medical doctor and neuroscientist (N). They are all looking at the same population at a particular developmental stage. At least three lines of inquiry emerge:
psychopathy-as-criminal-behavior (S), psychopathy-as-stage-of-development (R), and psychopathy-as-brain-activity/dysfunction (N). In the academic literature, "psychopathy in adolescents" may be a fruitful topic for searches in criminal justice, developmental psychology, and behavioral neuroscience.
In order to work effectively on a shared problem, critical information theory must accommodate the vocabulary and thought trajectories of numerous disciplines. In the criminal justice perspective, students are taught to look at prevention, intervention, and punishment and/or incarceration (Andrews & Bonta, 2010; Bushway & Paternoster, 2013) . From the developmental psychology perspective, practitioners look at screening and assessment, intervention, and treatment (Blair, Peschardt, Budhani, Mitchell, & Pine, 2006; Chandler, Fletcher, & Volkow, 2009; Grigorenko, 2012) . From the behavioral neuroscience perspective, researchers look at physiology and presentation of behaviors (Boccardi et al., 2011; Koenigs, Baskin-Sommers, Zeier, & Newman, 2010; Motzkin, Newman, Kiehl, & Koenigs, 2011) . Each of these three disciplines has a perspective on the identified lines of inquiry but it may not be a mutual perspective.
The librarian sits in the unique position of making sense of these perspectives and teaching the student how to think about them. The librarian's value lies in the ability to understand the vocabulary of each field, as defined in the thesauri associated with each field. By defining the framework of a shared vocabulary, the librarian can show the student where the disciplines overlap and where they diverge. In a transdisciplinary approach, the librarian looks for articles and information that address all three perspectives on psychopathy among adolescents. Using the critical information literacy model, the student may want to examine the problem from each of the lines of inquiry, thinking about how the research participants would frame their view of the problem, based on their discipline.
Three Focus Areas
Let us further assume that our hypothetical student considers the sage advice of his esteemed
librarian and does in fact analyze the question from the three points of view.
The Criminology Perspective: The first line of inquiry is the criminal justice perspective.
Psychopathy in the criminal justice field has to do with a description of traits and behaviors (Babiak et al., 2012 include a study of white-collar offenders' psychopathic traits (Ragatz, Fremouw, & Baker, 2012) , and the integration of adaptive strategy and life history theory into criminology (Wiebe, 2012) .
The Developmental Psychology Perspective:
The researcher may be interested in identifying and implementing evidence-based treatment prior to entry into the criminal justice system; consequently, the logical questions concern the physiological and social aspects of psychopathy.
These are most often framed in terms of the effects on the individual and on society. (Finger et al., 2012) .
Useful databases to search for developmental psychology include CINAHL, the
Cochrane databases and other evidence-based medicine (EBM) reviews, PsycINFO, PubMed, and Sociological Abstracts. This constellation of databases examines controlled trials, methodology, tests, models and assessments to determine the validity and extent of psychopathic traits. Recent research topics in developmental psychology include an assessment and management of severe personality disorders (Livesley, 2007) , a study in disruptive behavior and interpersonal callousness (Byrd, Loeber, & Pardini, 2012) , and a review of literature on the effectiveness of interventions for individuals with dangerous and severe personality disorders (Vollm, 2009 (Bezdjian, Raine, Baker, & Lynam, 2011; Wallace et al., 2012) , and offers hope for drug therapy (Vollm et al., 2010) . Another study examines brain characteristics that correlate to violent behavior and/or psychopathy as distinguished from lifelong substance use disorders (Schiffer et al., 2011) .
Important databases include PubMed, PsycINFO, Web of Science, as well as Genetics
Abstracts, and BioMed Central, Biotechnology and BioEngineering Abstracts. All of these databases address biological and medical facets of behavioral sciences. Useful articles in neuroscience examine evidence of genetic risk for psychopathy in children (Viding, Blair, Moffitt, & Plomin, 2005) , the links between psychopathy, genetics and environment (Beaver, Barnes, May, & Schwartz, 2011) , and a broad examination of biological risk factors (Portnoy et al., 2013) .
Critical Information Literacy and Librarians
What does critical information literacy mean to librarians as a profession? It offers a strategy to teach students at all stages in the educational process to evaluate the information at hand in light of the research question. In order to teach evaluation skills, librarians may need to reexamine their own criteria for determining the validity of an information source. Simmons (2005) recommends that librarians become more critical of their own view of information by learning the conventions, cultures, and characteristics of their respective academic disciplines.
Informed in this way, librarians can "help students see that information is constructed and contested, not monolithic and apolitical" (p. 297). Reading textbooks, taking courses, and talking with professors are ways for the academic librarian to become familiar with the perspective and vocabulary of a discipline.
What guidelines are available to help librarians in this work? In the critical information literacy dynamic, the patron poses a research query and then examines information needs.
Doherty (2007) lays out a framework for inquiry:
• What is the purpose of the research?
• What information would be most appropriate to assist in that research?
• How would that information be assessed and used?
• What value is placed on that information, and does it suggest the need for more or different information?
Doherty's framework allows the librarian and the student to consider the context of the question as well as the culture in which the question was raised, the bias of the information sources that are found in the research process, and the patron's own unique perspective on the problem's solution. Real learning occurs when the patron's question and perspective are central to the research and the patron is actively engaged in the analytical process.
Thesauri are invaluable in this work; controlled vocabulary is essential when working in behavioral health and medical research. For example, PsycINFO uses the Thesaurus of Psychological Index Terms, created by the American Psychological Association, as its source for definitions. PsycINFO identifies "antisocial behavior" and "antisocial personality disorder" as terms related to "psychopathy". The scope note provides this definition of psychopathy:
"Personality trait marked by egocentricity, impulsivity, and lack of such emotions as guilt and remorse, which is particularly prevalent among repeat offenders diagnosed with antisocial personality disorder" (American Psychological Association, 2013).
PubMed for uses the specialized vocabulary of the medical subject headings (MeSH) created and maintained by the National Library of Medicine as its reference. When searching in
PubMed for "psychopathy", the program refers the reader to the term, "Antisocial Personality
Disorder", and offers this definition:
A personality disorder whose essential feature is a pervasive pattern of disregard for, and violation of, the rights of others that begins in childhood or early adolescence and continues into adulthood. The individual must be at least age 18 and must have a history of some symptoms of CONDUCT DISORDER before age 15. [From DSM-IV, 1994 ] (National Library of Medicine, 2014).
The Gale Encyclopedia of Mental Disorders (2003) defines "antisocial personality disorder" as follows:
Also known as psychopathy, sociopathy or dyssocial personality disorder, antisocial personality disorder (APD) is a diagnosis applied to persons who routinely behave with little or no regard for the rights, safety or feelings of others. This pattern of behavior is seen in children or young adolescents and persists into adulthood.... Studies of adopted children indicate that both genetic and environmental factors influence the development. (Haycock, 2003) .
In the Gale Encyclopedia of Genetic Disorders (2005), the search for "psychopathy" is directed to "Pervasive Developmental Disorders":
The pervasive developmental disorders, or PDDs, are a group of childhood disorders that manifest during the first years of the child's life. They are marked by severe weaknesses in several areas of development: social interaction, communication, or the appearance of stereotyped behavior patterns and interests. The PDDs are also known as autistic spectrum disorders. As the phrase spectrum disorder suggests, persons with these disorders fall at different points along a fairly wide continuum of disabilities and associated disorders. As defined by DSM-IV, the pervasive developmental disorders include: autistic disorder, Rett syndrome, childhood disintegrative disorder (CDD), Asperger syndrome, pervasive developmental disorder not otherwise specified (PDD-NOS)."
Further text under the description heading offers this observation:
The PDDs form a diagnostic category intended to identify children with delays in or deviant forms of social, linguistic, cognitive, and motor (muscular movement) development. The category covers children with a wide variety of developmental delays of differing severity in these four broad areas. The precise cause(s) of the PDDs are still obscure, but are assumed to be abnormalities of the central nervous system. (Frey, 2005) A careful reading of these four descriptions identifies subtle differences: the definitions and descriptions of psychopathy fall into two distinct camps. PsycINFO and the Gale Encyclopedia of Mental Disorders describe behaviors, whereas PubMed and the Gale Encyclopedia of Genetic Disorders describe a disorder with behavior patterns and physical causes. There is no agreement as to the age at which the disorder manifests itself.
In seeking a relevant answer to the query, the patron learns the process of examining a topic from several academic perspectives. However, the CIL approach is not easy to implement.
The process becomes complex for both the librarian and the patron, and every patron will have an overload threshold. It is critical that the librarian be aware 1) of that threshold, and 2) that the threshold may change over the course of the research (Budd, 2008) .
The prescient librarian will become aware of how the patron is going to use the Critical information literacy is a useful model for learning in the behavioral and social sciences where the query often crosses disciplines because the focus is on teaching the patron to find and evaluate information that is useful to the task at hand. In the transdisciplinary modality, information literacy may be defined as the ability to work effectively with information from other disciplines on a problem that will benefit from the expertise of multiple individuals and diverse sources. Using the S-R-N model developed earlier and working on the same research question, let us suppose that R examines two groups of children with severe conduct problems, those whose parents participated in a two-year-long parenting skills intervention program and those who did not. R may want to ask S to look into similar interventions and their effectiveness, and N to read brain scans of both groups. With assistance of S and N, R may be able to identify the effectiveness of a particular set of parenting skills that reduce psychopathic behavior (McDonald, Dodson, Rosenfield, & Jouriles, 2011) .
For another research project, we could start with N who recognizes similarities in brain scans of adolescents with features of psychopathy, autism, and schizophrenia (Anckarsater, 2006) . He might ask S to examine the criminal justice data on the relative frequency with which these individual groups are incarcerated, and ask R to look into the tests and measures used to diagnose each of these three behavioral problems, or the similarities in behavior modification and drug therapy interventions. In each case, the research focuses on ways to understand the mechanisms that lead to psychopathic behavior and ultimately looks for ways to decrease the number of young people who might become incarcerated.
Transdisciplinary research is an essential tool for approaching the big questions that face society, for example, national public health issues, the impact of global warming, and the effect of increasing population on the world market supply of food and clean water. In the case of psychopathy, the librarian and the student may well want to look at its broad implications for safe communities (S), interventions to promote child safety (S), incarceration rates and prison capacity (S), behavioral manifestation that may resemble other behavior disorders (R), the accuracy of tests to identify the disorder (R), the effectiveness of behavior modification programs and drug therapies (R), the genetic/epigenetic and physiological manifestation (N), and drug effectiveness (N). These lines of inquiry cross disciplines but address a shared societal problem.
Conclusion:
The librarian is in a position to expand the patron's field of awareness beyond the initial query. In the behavioral health field, awareness may include the implications of a targeted outcome in terms of the social consequences, the economic cost to society, and the impact on the health care delivery system and the penal system. Like the primary care provider in a teambased health intervention, the librarian is situated at the intersection of subject-specific The academic librarian has a unique qualification: as a function of her role in the university, she has access to research within and across disciplines. She may already have a working relationship with some of the members of the research team. She may have friends in specific disciplines that she may call upon to clarify her own understanding or to explain potential points of linguistic confusion. The librarian's interdisciplinary network of fellow librarians and faculty makes her an ideal player in the transdisciplinary research process.
Behavioral health is just one of a growing number of transdisciplinary sciences. The transdisciplinary model will be increasingly important as information becomes available to address major societal problems.
